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571 ABSTRACT

- A juicer having_' a positively rotated cutting disk for

comminuting the product to be juiced is disclosed. A
centrifuging disk is mounted on the same spindle as the
cutting disk, but via ball bearings so that it rotates inde-
pendently of the cutting disk. The centrifuging disk
supports a basket which collects and centrifuges the
pulp of the comminuted product. Since the basket and
the cutting disk rotate at different speeds, the pulp is
evenly distributed around the basket, minimizing vibra-
tion and increasing the yield. Juice drains off a depend-
ing wall of the cutting disk into an annular groove in the
centrifuging disk and then out radial channels. The

_rotational speed of the centrifuging disk is retarded by

fins which interact with the cooling air for the motor.
According to the invention, the basket rotates at a
somewhat slower speed than does the cutter disk and
the pulp accumulated on the basket walls will be less
dense as compared with an apparatus where the basket
rotates at a higher speed than the cutter. Therefore this

~will permit the juice to pass through the pulp more
- easily and thereby increase the yield.

4 Claims, 4 Drawing Figures

158

120

S
-
—
L

156 s f;;“\\\\\\

[34

ANy

L J

RN
»

ey

!
"'/L

| Rl |

AR

——— e e e——

02—~ S e




~ US. Patent sep.21, 1982 sheetiors 4,350,087
‘ o FIG |




Sheet 2 of 3

16 2

| Dﬂ |
{

40

bad

fii
)0
Rioo -

| ar
R
. __..“ .

-I-- .ﬂ'.—' AT Jnis T S

JNN“‘L

| |2-—-——

1 "I, " T

--llll‘- "

) o OO0
00000000
0000 00 O Off
000000 00)
00000000

pﬂﬂﬁnﬂﬂﬂﬁ

D000 Q000
o O
O

O
O
0
D
G

‘

-4\
\\I\H 4

W YRR R

él—m’ﬂl\'" 77

b e S S e ey S

4,350,087



 US. Patent Sep.21,1982  sheet3of3 4,350,087

- He4 B

S SN L VWL W T WA N VAN N WA A A W SR S R e s v

20~] prea—— o8y ..
™M

S dge o ooo
- nppge0o - 00 - 000N
_ _oo 0. 0000 o0oo0o0f -

000 0000 0000
Heoo. . 00 OO0 0O

Heeo 0 000

A

l'l

' T NY BRI 7T 2 1772 w !
' | LY. Y

e~




1
JUICER HAVING IMPROVED BALANCE

BACKGROUND OF THE INVENTION

Thls invention relates to juicers and more particularly
to a juicer having an improved construction to decrease
'vibration by increasing the balance of the device and to

~ yield a greater quantlty of Julee from a glven product |
. 1nput quantity. | :

In the past, it has been known to provide a juicer

d

10

having a rotating cutting disk by which products such

~ as vegetables ‘or fruits are comminuted. During such
I:_{_commlnutlen, the juice of the product is liberated and

the solid portions of the product are reduced to a pulp.

~ Typically, a basket or foraminous container is provided
~outwardly of the rotating cutting disk which, by the
‘action of eentnfugal force acting on the juice and pulp,

‘receives the ] Jurce and pulp from the cuttrng disk. The

o ) pulp is retained in the basket as the Julee i1s passed out-

~wardly for collection.

- The cutting disk generally has a plurallty of upstand-
}'-rng blades which effect the comminution of the product.

It has been found - that if one of the blades becomes
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different speed than the cutter blade so that even tempo-
rarily adhering pulp will be distributed evenly around

the basket when it is eventually released from the cutter

blades. Furthermore, there is need for a simple con-

struction of a juicer which provides long life by gener-

ating air currents through the motor and yet advanta-
geously, putting such air current to use by controlling
the rate of rotation of the basket w1th respect to the
cutter blade.

SUMMARY OF THE INVENTION

. The present invention fulfills these needs by provid-

ing a juicer for separating a liquid portion of a product

15

from its solid portions including a base, a motor means
mounted on the base for rotating a spindle, a cutting
disk rigidly mounted on the spindle for positive rotation

thereby, means for introducing the product to be juiced

to the cutting disk, a centrifuging disk mounted for

20'_'1ndependent rotation on the splndle between the motor

and the cutting disk by means of ballbearings on the
spindle, means mounted on the centrifuging disk for

- retaining the solid portions of the product and for al-

' - damaged, then a lesser quantity of pulp will be thrown |

~ outwardly from that radial portion of the cuttlng disk.
~In such a condition, the distribution of the pulp in the

- basket is not uniform, so that the rotation of the basket

Lih _perhaps even danger to the operator of the device.

There have been past attempts to remedy this prob-

A . lem, such as the devices disclosed in U.S. Pat. No.
AR 3, 085,606 to Mohne and U.S. Pat. No. 3,100,009 to Dra-
- chenberg. Inthe Moline device, the basket is positively -

o rotated, with the cutter disk frictionally engaging the

‘basket. Thus, the resistance imposed on the cutting disk 35

~ by the introduced product causes it to slow down rela-

. _' - tive to the basket, resulting in a relative angular velocity
 between the cutting disk and the basket. In the Dra-
_chenberg device, the cutting blade is positively driven

and a plate underlylng the basket has pawl elements

~which drive the basket for rotation. When a product is

~ presented to the cutting blade for comminution, the

;'drag 1rnposed on - the cuttlng disk causes it to slow

25

lowing the liquid portion to pass radially outwardly,
and a collection means surrounding the retaining means

- for collecting the liquid portion, whereby the motor

~is attended with a great deal of vibration, noise, and -

means can rotate the cutting disk and the friction of the

ballbearings will cause the centrifuging disk to rotate at

~ arotational speed different from that of the cutting disk

30

to result in a relative rotational speed between the cut-

- trng disk and the eentnfugrng disk.

40

" Preferably the juicer has two ballbearings to mount
the centrifuging disk to increase the frictional engage-
ment of the centrifuging disk with the spindle.

Additionally, the cutting disk can have a cylindically

- shaped wall depending from its outer circumference,
-and the centrifuging disk can have an annular groove in
~ 1ts top surface into which the depending wall of the

cutting disk loosely fits and channels radiating from the
annular groove to the outer circumference of the centri-
fuging disk, so that the liquid portion of the product can

- travel from the cutting. disk to the annular groove and

 down, however, the basket maintains its original rota-

_tional speed and tends to overrun the cutting blade.

Thus in both the Moline and Draehenberg devices the

' drfferentra] reta_tlonal_ speed is achieved only when a
product is actually being presented to the cutting blade

~ ‘and in both cases, the basket has a hlgher rotatlonal
speed than the cutting blade. |
It will be apparent that some bits of the pulp will

45
- spindle passing therethrough, air entry means in the side

temporarily adhere to a blade even when a product is

- not being forced against it. In both the Moline and
Drachenberg cases, if a product is not being presented,
but the temporarily adhered pulp releases itself under
~the centrifugal force, then it will radiate out to the bas-
~ ket. Over a perlod of time, an imbalance can still de-
velop, resulting in unnecessary noise and vibration.

It has been known in the past to provide fins on the

bottom of the rotating plate supportlng the basket. The

fins, in combination with holes in the housing for the

motor have tended to cause an air flow through that
- housing to cool the motor. It is believed, however, that
such use of the fins has been strictly limited to juicers in
which the basket- supporting the plate is mounted for

- rotation at the same speed as the cutter disk.

Thus, it can be seen that there is a need in the art for
a juicer in whlch the basket is constantly driven at a

55
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then the ‘radiating channels of the centrifuging disk.
Still more preferably, the base has side walls and a top
wall encasing the motor means, the top. wall having the

walls and air discharge means in the top wall near the

| _splndle and the eentnfugrng disk has fins mounted on

20 air entry means to the air discharge means and pass

its bottom, so that air can pass through the base from the

radially outward therefrom between the top of the base
and the centrifuging disk, so that the radially moving air
engages the fins to retard the rotational speed of the
centrifuging disk.

- BRIEF DESCRIPTION OF THE DRAWING

- The invention will be better understood by a reading
of the detailed description and a study of the drawing in
which: | - |
FIG. 11s a view of the conventional appearance of a
juicer; -

- FIG. 2 1s a cross-section of a juicer, in which the
improvement of one embodiment of the invention can
‘be seen; | |

FIG. 3is a top view of the j JHICE:I‘ clearly showing the
springs for fastening the basket to faellltate the dis-
mountlng of same;
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FIG. 4 is a sectional view showing a preferred em-
bodiment of the invention.

Briefly, referring to FIGS. 1-3, there is shown a
basket or filter 5 in which the pulp of the fruit will be

accumulated after having been ground by cutting disk 9
equipped with blades 4.

The cutting disk is rotated by the central shaft or
spindle of the motor 6, with the rotation speed of the
disk depending upon the speed of the motor itself. Also
mounted on the spindle 6 is a pair of ballbearings 8
allowing movement independent of the main shaft.
Mounted onto ballbearings 8 is filter 5. The filter, by
means of the ballbearings 8 rotates at a speed lower than
that of the cutting disk 9. The differential rotational
speed creates a rolling motion which distributes the
load of pulp in the filter, thereby lessening the vibration
of the machine. A mounting plate 3 is mounted on bali-
bearings 8 to receive the filter 5 which in turn is held
fast by means of springs 10, thereby simplifying the
dismounting of filter 5 for emptying and cleaning. Also
mounted on shaft or spindle 6 is ballbearing 7 which
serves as a support for the central shaft. Fins 12 are
fixed to the mounting plate 3 for cooling the motor by
means of equidistant perforations of the body of the
motor 2.

As can be seen in the sectional view in FIG. 4, a
preferred embodiment has a base 100 of substantially
cylindical shape. Base 100 has side walls 102 having an
air inlet port 104 and top wall 106 having a series of air
outlets 108 one of which appears in FIG. 4. Housed
within base 100 is motor 110. It will be apparent that air
drawn in through air inlet 104 can cool motor 110 and
be discharged through air outlets 108. Motor 110 is
mounted on base 100 by bolts 112 and brackets 114.
Motor 110 has a driven spindle 116 which is mounted on
and passes through base 100 via ballbearing 118.

On top of base 100 is a cylindical housing 120. On the
left hand side of FIG. 4 at the junction of housing 120
and base 100, it will be apparent that each of these two
components has a radial groove 122 and 124 which
mates with the groove of the other of the two compo-
nents. These two mated grooves form an outlet channel
so that the air which passes through outlet 108 can
eventually be discharged to the atmosphere. A plurality
of such pairs of grooves are provided spaced around the
device for providing a plurality of outlets. Housing 120
also has an inward upwardly turned flange 120 which
guides the air outward.

The apparatus is provided with a top cover 128 pro-
vided with a downward depending chute 130 for intro-
ducing the product to be comminuted and juiced. The
juice product is collected in outer trough 132 of housing
120 for discharge through spigot 134. Mounted on
- threaded end 136 of spindle 116 is cutting disk 138 hav-
ing a plurality of radially arranged upstanding blades or
cutting surfaces 140. The cutting blades may be at-
tached to the disk by any convenient means such as snap
fit, welding and the like. It is also possible to have a
disposable cutting disk mounted on the spindle. The
- threaded engagement of disk 138 with spindle 116 pro-
vides a positive rotation of disk 138 at the same angular
- speed as motor 110.

Between base 100 and cutting disk 138, inner races
142 and 144 of a pair of ballbearings are rigidly mounted
for posttive rotation on spindle 116. Outer races 146 and
148 are rigidly mounted in centrifuging disk 150. Thus,
centrifuging disk 150 is free to rotate with respect to
spindle 116. However, as will be apparent, the friction
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inherent in the ballbearings will cause centrifuging disk
130 to rotate when spindle 116 is rotated.

Assuming all components to be initially at rest, if
motor 110 i1s energized cutting disk 138 will rotate at the

rated angular speed of motor 110. As operation contin-
ues, centrifuging disk 150 begins to rotate and gradually

accelerates until it rotates at substantially at the same
speed as cutting disk 138. Accordingly, in order to
Introduce a differential between these two rotating
speeds, radially aligned fins 152 and 154 are mounted on
the bottom of centrifuging disk 150. It will be recalled
that in operation, air passes from outlet 108 to the outlet
formed by grooves 122 and 124. This radially moving
air interferes with fins 152 and 154, thus slowing down
the rotation of centrifuging disk 150 so that it rotates at
a slower speed than cutting disk 138. A plurality of fins
152 (154), usually 4 to 6, are provided.

Centrifuging disk 150 is provided with an outer annu-
lar groove 156 onto which basket 158 can be placed and
clipped as shown in the previous embodiments. Basket
158 can be clipped, screwed or in any other fashion
apparent to those having ordinary skill in the art affixed
to centrifuging disk 150. The basket 158 may be made of
wire screen or mesh, or perforated metal or plastic.
Cutting disk 138 has a cylindically shaped wall 160
depending from its outer circumference. Centrifuging
disk 150 has an inner angular groove 162 into which
wall 60 loosely fits. Radiating outward from groove 162
is a plurality of channels 164, 166 opening into trough
132.

In operation, the motor 110 is energized, causing the
rotation of spindle 116 and cutting disk 138. Centrifug-
ing disk 150 is also caused to rotate, along with its bas-
ket 158, but at a slower speed than cutting disk 138, due
to the interaction of fins 152 and 154 with the out flow-
ing cooling air.

When product to be juiced 1is introduced through
chute 130, blades 140 on cutting disk 138 comminute the
product to a juice and pulp product. The rotation of
cutting disk 138 of course imparts a centrifugal force on
the juice and pulp, with the pulp being thrown into
basket 158, which due to its differing angular velocity
with respect to cutter 138, causes an even distribution of
the pulp around the basket 158. The juice can likewise
be thrown outward into the basket 158 from which it is
centrifuged to the inside of housing 120 and to trough
132. Alternatively, the juice runs down the outer por-
tion of wall 160 into groove 162 of centrifuging disk 150
from which it is centrifuged out through channels 164
and 166 into trough 132.

By having depending wall 160 interfit with groove
162, the juice does not reach the ballbearings of centri-
fuging 150, thus preventlng interference with their op-
eration.

It will be apparent that the even distribution of pulp
in basket 158 results in substantially non-vibrational
rotation of the apparatus and effective centrifuging of
the pulp to extract the juice therefrom. The result is a
quieter, safer operation and a higher yield of j _]UICE

I claim; | |

1. A juicer for separating a 11qu1d portion of a product
from its solid portlons comprlsmg

a base, |

a motor means mounted on the base for rotatmg a

spindle,

a cutting disk rigidly mounted on the spindle for

positive rotation thereby,
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means for introducing the product to be juiced to the
cutting disk,

a centrifuging disk mounted for independent rotation
on the spindle between the motor and the cutting
disk by means of ballbearings on the spindle,

d

means mounted on the centrifuging disk for retaining

- the solid portions of the product and for allowing
- the liquid portion to pass radially outwardly, and
a collection means surrounding the retaining means

for collecting the liquid portion,

whereby the motor means can rotate the cutting disk
and the friction of the ballbearings will cause the centri- -

fuging disk to rotate at a rotational speed different from
- that of the cutting disk to result in a relative rotational
speed between the cuttmg disk and the centnfuglng
disk.

2. A juicer as claimed in claim 1 wherein two ball-

"--'beanngs are used to mount the centrifuging disk to
- increase the frictional engagement of the centnfuglng 20

© disk with the spindle.

3. A juicer as claimed in claim 1 wherein the cuttlng_

15

disk has a cylindrically shaped wall dependmg from its

- '.outer cncumference, and

- 25
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wherein the centrifuging disk has an annular groove
in its top surface into which the depending wall of
the cutting disk loosely fits and channels radiating
from the annular groove to the outer circumfer-
ence of the centrifuging disk,

whereby the liquid portion of the product can travel

- down the depending wall of the cutting disk to the
annular groove and then through the radiating
-channels of the centrifuging disk.

'4. A juicer as claimed in any one of claims 1, 2, or 3
whereln the base has side walls and a top wall encasing
the motor means, the top wall having the spindle pass-
ing therethrough, the side walls having air entry means
and the top wall having air discharge means near the
splndle, and | -

wherein the centrtfugmg dlsk has fins mounted on its

bottom, |
whereby air can pass through the base from the air
entry means to the air discharge means and pass
radially outward therefrom between the top of the
base and the centrifuging disk, so that the radially
moving air engages the fins to retard the rotational

- speed of the centrifuging disk.
| ¥ % % k%
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